defects in peroxide-detoxifying enzymes have been shown to increase antimicrobial lethality 3 2 6
[64]. On the other hand, it is of concern that more than half of the population in the US 3 2 7
consumes nutritional supplements such as vitamins which are antioxidants [65] and the potential 3 2 8
antagonistic effects of an antioxidant diet in a patient taking antibiotics will require further 3 2 9
investigation. In conclusion, we report the molecular basis of cell death in S. aureus. To our knowledge, this 3 3 2 is the first report on identification of S. aureus cell death genes from a whole genome perspective. Our extensive screen also offers insights to common core mechanisms that are relevant to not only cell death but bacterial persistence, a phenomenon that's at the core of drugable targets, biomarkers for recalcitrant infections for diagnostic purposes and novel found between our study and other yeast studies suggest that our work also sheds light into 3 3 9 cell death pathways of eukaryotic systems such as pathogenic fungi and cancer stem cells. Meropenem, moxifloxacin, rifampicin, gentamicin, and erythromycin were obtained from filter-sterilized and used at indicated concentrations. Bacterial strains used in this study 3 4 7 include USA300 and the Nebraska-Transposon Mutant Library (NTML) [20] . S. aureus strains were cultured in tryptic soy broth (TSB) and tryptic soy agar (TSA) with the 3 4 9 appropriate antibiotics and growth conditions. Transposon-insertion mutants grew in 3 5 0 erythromycin (50 µg/ml), the antibiotic selective marker. For the heat-ramp, we performed the assay as described [17] . Briefly, we normalized the concentration of the bacteria to OD600= 0.5 using PBS as the diluent. Then, we placed the added into stationary phase cultures and incubated overnight. To enumerate for cell counts,
the mutant library was replica transferred to TSA plates to score for mutants that failed to 3 5 9 grow after stress. For viability staining, SYBR Green I/PI staining was performed as 3 6 0 described [21, 22] . SYBR Green I (10,000× stock, Invitrogen) was mixed with PI (20 mM,
Sigma) in distilled H 2 O with a ratio of 1:3 (SYBR Green I to PI) in 100 ul distilled H2O and 3 6 2 stained for 30 minutes in room temperature. Prior to the heat-ramp, the SYBR Green I/PI dye was added to the bacteria as the heat-ramp impaired the uptake of the dye. For the acetic acid 3 6 4 stress, the dyes were added at the end of the exposure [17] . The green and red fluorescence 3 6 5 intensity was detected using a Synergy H1 microplate reader by BioTek Instruments (VT, USA)
at excitation wavelength of 485 nm and 538 nm and 612 nm for green and red emission,
respectively. The live/dead ratio was calculated by dividing the green/red fluorescence. Nematode-killing Assay
C. elegans N2 Bristol worms (Caenorhabditis Genetics Center) were synchronized to the same growth stage by treatment with alkaline hypochlorite solution as described [66] . Worms of adult stage were washed and suspended in bleaching solution with 5% hypochlorite for 9 minutes to 3 7 8 lyse all the adult stages but keeping the eggs intact. Bleach was removed by centrifugation at 1,500 rpm for 1 minute and washed three times with M9 buffer. The pellet was incubated in M9 needed were added into the buffer containing the worms. The samples were scored for live
and dead worms every 24 hours. We gratefully acknowledge BEI Resources for provision of the NTML mutant library. We thank 3 8 9
Zachary Stolp and Marie Hardwick for helpful discussions regarding the heat-ramp experiment. RY was supported by NIH training grant T32 AI007417. 3  9  1  3  9  2  3  9  3  3  9  4  3  9  5  3  9  6  3  9  7  3  9  8  3  9  9 heat-ramp and acetic acid stress. The breakdown of the respective categories of genes whose 4 2 4 mutations cause death-resistance (C) and death-sensitivity (D) to both stresses. increased mortality than C. elegans infected with parental strain USA300. antibiotics. Mutants that were more cell-death sensitive showed defective persistence to 4 4 2 gentamicin (60 µg/ml), meropenem (20 µg/ml), moxifloxacin (40 µg/ml), and rifampin (2 µg/ml)
upon prolonged drug exposure up to 6 days. 1  8  5  1  9  5  2  0  5  2  1  5  2  2  5  2  3  5  2  4  5  2  5  5  2  6  5  2  7  5  2  8  5  2  9  5  3  0  5  3  1  5  3  2  5  3  3  5  3  4  5  3  5  5  3  6  5  3  7  5  3  8   Supplementary Table 2 . Genes whose mutations resulted in more cell death after heat-ramp 
